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(54) TRJCONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral rows 7, which arc equidistant from the drill bit axis. The lengths of the tlu ec adjacent rows 
11 1 £2, and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: Url=C2r2=C3g3; rl+H / 2 < 
r2; r2-H2 / 2 < r3. Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill bit contains legs with journals (not shown) and self-cleaning cutters 1 , 2, and 1 
mounted thereon by means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows 1 1, £2, and £3 t which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

Hrl=e2r2=Dg3; 

rl+n / 2 < r2; r2-U2 / 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C", "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by: 



where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R - bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the lj-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 



5ij«2 tfnHij. 2, 3; J-1. 2 n. 




2 P* '<5t K 



where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk - pulse duration. 



Therefore, the work being conducted by the lj-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 

AAij-UPn.^Ah. 
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where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

Pp £ Pti M> 2, 3; J** 1.2 n* 

Since the peripheral circular fraction is hroken up simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

S Pij- const M, 2, 3, 

This condition can be met by a drill bit in which three adjacent, rows belonging to the 1 st , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e.* 

S{|=S2pS3j-*-lii • rirtejfaptojrsj, 

in which case l£L*r^< ; JM r^j< ^ 

This type of drill bit provides an identical load on all cutter bearings. 

CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows CI, £2, arc C3, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 

Iiri-l2i7-l3r3: 
h 
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(72) /I. C. KypyMOB, X.-M. C; H3MatfnOB. T. T. 
AroiuaLUBM/!w m A, R. rp5?Ko/ioa 
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(56) AeTOpCKoe CBMAeTe/ibCTBO CCCP 
N» 076008, jai. E21 D t0/16, 1982. 

(54) ByPQBOE. TPEXWAPOUJEMHdE 
AO/10TO % - • 

(57) MaoSpoTGMMO othocmtca k nopOAOpoapy- 
uja>oiueMy MHCTpyMBHry Ann 6ypeHM» CKoa- 
jkmh. Lle/ib'- nOBbitueHMe AO/irooeHHOCTW 
ao/iotb nyreM paaHOMepnorb pacnpeAe/reHw* 
Harpy3KM Ha see onopu, ByDoeoe Tpexuiapo^ 



. iuftMHno ao/ioto coAepwMT zianw c non<$>oMn h 
... cMOHTtipoBaHHbie Ha .HHx nocpeACtaoM onop 
juapoujKM. Ufa po lii km coAepxcaT oA^HaKOBoe 
KonimecTao nppOAOpaapyujatotuMx BeHMba 4, 
5 ti 6, yA3/ieHHbix ot ocm nonora Wa paaHos 
pacctoHHMe. w nepM<J)epnf*Hwe seHUu 7. paB- 
HoyAaneHHbte or ocw nonora. flnnwbi Tpex co- 
: ceAHnx BeHUOB h» f2 m b nepBotf. BTopow w 
. Tparbeft tuapoujex c8A3aHbt c cooTBeircTByto- 

IMMM paCCTOflHHGM CepGAWHbl 3TMX B6HU0B OT 

ocm ao/iot3 ru t2 w ni c/ieAytomuM cooTHoiue- 
HneM riri«?2H2=»br3; n+h / < ri; r2+l 2 /2<ra. 
npw paBoTe AO/iOTa o6ecnemiBaeTC5i paBHo- 

Mepnoe pacnpeMe/ieHwe Harpy 3 KM Ha BCe ono- 
pbr 3a cneT paapyiueHMa BeH usmm OAMHaxoBbix 
no ri/ioutaAw Ko/ib4eBbix 30H 3a6oa. 3to cno- 
co6cTByCT nodbtuieHtifO AO/iroB&MHOcmi aojio- 

T3. 2 if/1. ' - . 



imapotuKQ 




On 
O 

^1 
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H3o0peTeHne othocmtca k nbpoAOpaapy- 
. ujaioiueMy wncTpyMeHTy BypeHMJi cxBa- 

XHH. 

• • Uenb M3o6peTeHMfl - noBuujeHne AQ/iro- 
dchhocth /jo/iOTa nyTCM paoHOMcpHoro P«c- 
npeAe/ieHun Harpy3xn Ha ace onopu. 

* Ha $nr. .1 .npeACTaa/ieHa pa3sepTKa uia- 
pomex AO/iOTa; na t^nr. 2 -cxeMa nepexpbiTHH 
3a6on nopoApp33pyLU3K3ti;MMM QeHi^SMM AO* 
/icrra. . 

BypoBoe TpexuiapoiueHHoe ao/ioto co- 
AepiKMT nanu c uan^aMn (ho npeACTao/ieHbi) 
wcMOHTMpooaHHue na hmx n o c p e actbom onop 
caM0O4Mu;3K>mMecn luapOLUKM 1. 2 m 3. LUa- 
. pddiKM coAep^aj OAMHatcoBoe KonnnecTBO no- 
poAopaapyiiia k>u4mx Qe.HHoo 4, 5' h 6, 
y/ia/ieHHbix ot ocm AO/iOTa Ha pa3Hoe paccro- 
flHwe, m nepvt4>epui^Htje b e h 14 u 7,- paBHoy^a- 
zieHHwe ot ocm AO/JOTa. .A/imhu Tpex coceAHwx 
BeHUoa h, I2 m I3, npMHaAne>KaiMnx cooTaeTCT- 
BeHHO nepBofi,. btopo« w TpeTbero ujapoujxaM, ■■ 

CBflSaHtJ C COOTBeTCTByKJlUMMM paCCTOHHMflMM 
CepeAMH 3TMX B6HL(0B OT OCM AO/lOTa 1*1. T2 M HJ 
C^eAyJOlUMMM COOTHOUJeHMflMM: 
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Harpyaxa 3y6uOB Pij tuapotuxM b xajKAbift 

MOMeHT BpeMeHM 33BMCWT OT yC/10BMM KOHT3K" 

TMpoBaHMA 3y6bea ocTaaiuuxca bshuob m boh~ 
UOb AByx Apyrvix ujapoiuex. 3to Harpy3«a 
mmcct MMny/ibCHUift xapam'ep, cn/ibHo KO/ieO- 

/ICTCJl nO. BC/1M4MH6 M. MMeeT BepOflTHOCTHOe. 

pacnpeAe/ieHne..no3TOMy Harpy3xa eeHua aa 
BpeMR At oueHhaaeTCA cpeAH6B3BeujeHHOft 
oe/iM i tMMofl: " 



2 p. 

<=1 



<5 tic 



At 



2 *ticr<At. 



15 



20 



25 



Iin«i2f2*=i3i3;' 



H2+ 4p < H3. 



BypoBoe TpexujapouueMHde ao/ioto pa6o- 
Taor c/iOflyiomnM o6poDOM. 30 

npn b pa men mm noA Harpy3K0Pt 6yppBoe 
ao/ioto 3a OTp830K Bp8M6HM yi7iy6/uieTCfl Ha . 

BC/lMMMHy Ah. npM 3T0M Ka>XAbltt BCHeU AOA0- 

Ta. KpOMft nftpwtJiftpMiviHwx. paapyuiaRT croio 
Ko/ibueayK) 30Hy umpwHOtt. paBHOM A^iHe 35 
3y6beB. t.o. ujupMHe Benua. . 



tab Pk - Be/iMMMHa x-ro WMnynbC3 Harpy3Kw, 
AeMCTBytouieA Ha 3y6et4; • 
zy - huc/io 3you08 BeH.ua; 
I OXk - A^wre/ibHocTb wMny/ibca. 
". . TorAa' pa6oTa, coBepujaeMaa IJ-m bchmom 
mapoujKM npw pa3pyineHMM CBoert KO/ibijeBOR 
30mw na iviyCuHy All, unpeAeJineTCH: 

AAir UPrj.-Ah. 

tac U — KOO(f>4>MHMcnT_nponoputviorjo/ibHocTH. 

C/ieAOBaTe/ibHO, Pij ^AA|j^2jr. nj*hj. 
CpeAHeB3&eujeHHan narpy3xa Ha ka»<AyjQ 
LuapoujKy paaHa: . 



Pi 



1-1.2, 3;J=1.2 n. 



Sil-2 7t nj-l||. 1-1. 2, 3; J-1, 2,...,n. 



nocKO/ibKy avih AO/iOT.TiinoB "C", "T" m h K 
MexaHM3M paapyiiieHMn sa6oji 6/1M30K k basb- 
/iMBaHMio, to AMcnepCHOCTb uj/iaMa cMWTaeTCfl 

OAMHaKOBOft A^fl COCeAHMX BBHI^OB. TOTAa BCSI 

pa6oTa no pa3pyiueHMK) 3a6on onpeAe^fieTcn: 



■ 40 



• riocKO/ibKy ncpmt>cpMMMa3 KO/it>i\eaan flO- 

/i« pa3pyiuaeTCH OAHOBpeMeHHOTpeMJi BeHi;a- 

MM UiUlpHHOA'ln Ka>KAb!Ci C OAMHdKOBUM MMC/10M 

• 3y6uoB, to BOcnpMHMMaeMaa Harpy3xa Pm6y- 

AQT OAMH3KOBOfl. C/l BflOBQTQ/1 kHO, OflMH3- 

KOBofl HarpyxeHHOCTw onop tuapoujex MyjKHo 
noTpeQoBaTb Bbino/iHeHMK - 



5 Pij= const 
1 = 1 



-1. 2.3. 



45- 



AA=$^ § S U . Ah =£Ah .^rR 2 ; 
1=1 J=1 



YAOB/ieTBOpviTb TaxOMy ' yc/iooura MO»eT 

AOilOTO, D KOTOpOM TpM COC9AHWX OGHUO, npM- 

Hajyiex<atAMe 1. 2-ti m 3-« ujapoiukaM m pacno- 
yioxeHHbie no Mepe yAa^eHHA ot ueni-pa 3a6o» 
rAe %- K034>4>MUMeHT, noKa3biBaioiAMM 3aTpa- 50 Ha paccTOHHvie nra. CJ, pa3pyiuaK>TOAMHaKO^ 
tu SHepruM Ha pa3pyiueHMe eAWHuubi o6beMa ewe no nnoiuaAM ko/ibueBbie 3ohw. T.e. • 
nopOAbJ; • * ' 

R - paAwyc aa6on. Sij-S2j*-S3j^l i) * nH2Jrr2j=l3jr3j. 

. CornaCHo 33K0H3M PHTTviHrepa h Knpnn- 
neBa pa6oTa, Bbino/iHfleMan IJ BeHqoM npw 55 hi -" • 1 21 ■• ' 

yrnyO/ieHww na Ah oiipeAeii^eTC»: ■ n P" ? TOM ~T^ r ^ < : 2 * r2 i < r 3J : 



AAij =§.Ah 2jrnj - I.ij % - 



B T3KOM ao/ioto o6ecnemioaeTc« OAMHa- 
KOBan Harpy3xa, AeflpTByramaa na Bee onopbi 
ujapouiex. ■ ' . . 



5 



. 1691.497 



6 



QopMyna M3oGpOTeHMn 



. . BypoBOeTpexuiapoujeMHoe ao/ioto. bk/iio- 
natomee zianbi c uan^aMw, ycTaHOB/ieHHue Ha. 
hux nocpeACTBOM onop, caMOOMumaioiUMecfl 
ujapouiKM c OAMHaKOBbiM KontiMecTBOM nopo- 
AOpa3pyujaiomMX eeHUOB, KaiKRhtft M3 koto- 
pux. KpoMe nepn4>epviflHoro,.yAafleH ot oca 
AO/iOTa Ha pa3Hoe paccTonHMe, a nepw4>epnrt- 
Hbiii Bene 14 Ha Bcex wapowicax paenoyAa/ieH 
ot ocm Ao/iOTa. OT/iMMaroinee c n TeM, mto, 
c qe/ibto .noBtnueHMSi .AO/iroBeHHouTw AO/iOTa 
nyreM paBHOMepHoro pacnpeAejieHM* Harpy3- 
km na oce onopw, nopOAOpa3pyuiaioiuMe bch- 
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Ubl 8bin6/1MeHbJ pa3H0A A/»MHbJ, npM 3TOM aah- 

Hbj Tpex coceAHHx bchl^ob It. I2. (3. npHHaA^e- 

>KaiUMX COOTBBTCTBeHHO nepBOR; BTOpOfl M 
TpeTbeA UJapOUJKaM, CB*33Hbl C COOTBeTCTByJO-r 
IMMMM paCCTOflHMflMM CepeA"H 3TMX BeHUOB OT 
OCH AO/tOTa ri.r2.n C/16AyK)lUMMM COOTHOLUe* 
HHflMMJ 

Iiri=l2r2*l3r3; 




PcAQKTOp M. EoiiA/pa 



CocTaauTenb A. HiiKOJiaea 
ToxpcA M.MoprcHTan* 



Koppeicrop T.rictnMrt 



3axa3 3912 Tupax floAnwcHoe • 

BHMMIIM T ocyAapCTBeHHoro icoMnTera no wsoopeTeHMHM m otkpwtmwm npw TKHT CCCP 
1 13035. MocKoa. X-35. PayuiCKan Ha6.. 4/5 



n pon 3 bo acts e h h o-M3AaT6/i be kmm KOM6wHaT •naTreHT". r, y*<ropOA. yii.r arapwHa, 101 . 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



